Oral health and the need for preventive care might be considered by the public, nondental health-care providers, and policy makers to be less important than other health needs. 1 This assumption could be particularly true for the 51 million individuals with disabilities, including 35 million Americans with severe disabilities, in 2002, 2 whose health might limit access and use of preventive oral health services. 3 People with certain disabilities may be at greater risk for oral disease, which, in turn, may further compromise their health. 1 A report from the Institute of Medicine showed oral health problems as a leading secondary health condition that many people with disabilities endure. 4 The Surgeon General's report 1 and his Call to Action to Promote Oral Health 5 highlighted research that showed associations between oral infections and a variety of diseases including diabetes, heart disease, and stroke. More recently, the Surgeon General's Call to Action to Improve the Health and Wellness of People with Disabilities noted that more than 10% of people with disabilities listed these aforementioned diseases as the primary conditions leading to their disability. 6 Results from numerous studies described in the Surgeon General's report on oral health 1 and noted in other reports [3] [4] [5] [6] [7] suggest that good oral health is key to improving general health, self-esteem, communication, nutrition, and the quality of life for people with disabilities. Despite condition-specific disability studies and reports identifying opportunities to improve oral health, there has been no state-level surveillance of oral health among people with disabilities in the U.S. Thus, the aim of this study was to provide surveillance data to address the recent call to action 5 and assess the oral health of people with disabilities.
Using data from the 2004 Behavioral Risk Factor Surveillance System (BRFSS), we quantified the use of oral health services (as measured by dental visit patterns and having had teeth cleaned) and tooth loss for people with and without disabilities for each U.S. state and the District of Columbia (DC). Such surveillance is essential for identifying individual needs, increasing public awareness, informing federal, state, and local oral health planning and policy, and allocating resources to reduce disparities in oral health care.
METHODS

Data sources
The data for this study were obtained from the BRFSS, a state-based, random-digit-dialed telephone survey of the U.S. civilian noninstitutionalized population 18 years of age or older. 8, 9 For the survey, which is conducted by all states with assistance from the Centers for Disease Control and Prevention (CDC), trained interviewers collect comprehensive demographic, health, behavioral health risk, and preventive health data. The data are used to quantify state-level prevalence of major health behavioral risks associated with premature morbidity and mortality and to evaluate their impact. In turn, this information is used to facilitate the development and evaluation of state health promotion and disease prevention programs. A detailed description of the compilation and use of BRFSS data is available online at www.cdc.gov/brfss/.
Disability definition
In 2004, BRFSS respondents in each state were asked two disability screening questions: (1) "Are you limited in any way in any activities because of physical, mental, or emotional problems?" and (2) "Do you now have any health problem that requires you to use special equipment, such as a cane, a wheelchair, a special bed, or a special telephone?" We defined people as having a disability if they answered "yes" to either of these questions. People who did not respond, refused to respond, or whose responses were missing were excluded from the analysis.
Oral health
Three questions were used to determine respondent use of oral health services and tooth loss. Specifically, BRFSS respondents were asked: (1) "How long has it been since you last visited a dentist or a dental clinic for any reason?", (2) "How many of your permanent teeth have been removed because of tooth decay or gum disease?", and (3) "How long has it been since you had your teeth cleaned by a dentist or dental hygienist?" The number of permanent teeth removed excluded those lost due to other illness or injury but included wisdom tooth loss and tooth loss due to infection. Respondents who reported never having visited a dentist or having all their permanent teeth removed were not asked how long it had been since they had their teeth cleaned by a dentist or dental hygienist. People who did not respond, refused to respond, or whose responses were missing were excluded from the analysis.
Statistical analysis
State-level prevalence of disability, dental visits, tooth loss, and dental cleanings were obtained using the SAS-callable version of SUDAAN. 10, 11 We used SUDAAN to account for the BRFSS complex survey design. State-level estimates of respondents' use of oral health services and tooth loss were weighted and age-adjusted to the 2000 U.S. standard population. 12 Data for Hawaii were not available for 2004.
RESULTS
The self-reported prevalence of people with a disability was lowest in DC and Iowa (15.4%) and highest in West Virginia (25.6%) ( Figure) . The percentage of people with disabilities who reported they had visited a dentist or dental clinic in the past year was lowest in Mississippi (48.9%) and highest in Connecticut (74.5%) ( Table 1 ). Among people without disabilities reporting they had visited a dentist or dental clinic in the past year, the percentage was lowest in Mississippi (60.7%) and highest in Minnesota (80.7%). In all 49 states and DC, the percentage of respondents with a disability was lower than respondents without a disability reporting that they had visited a dentist or dental clinic in the past year. Comparing people with disabilities and those without, Maryland had the greatest difference (18.4 percentage points) in people reporting they had visited a dentist or dental clinic in the past year.
The self-reported prevalence of tooth loss was higher among people with disabilities when compared with people without disabilities ( Table 2 ). Total tooth loss for people with disabilities was lowest in DC (4.1%) and highest in Kentucky (18.7%). Among people without disabilities, total tooth loss was lowest in California (2.7%) and highest in Kentucky (11.3%). With the exception of DC, people with disabilities were more likely to report edentulism compared with those without disabilities. Comparing people with disabilities and those without, West Virginia had the greatest difference (7.6 percentage points) in edentulism.
The percentage of people with disabilities who reported having their teeth cleaned by a dentist or Potential responses since respondent last visited a dentist or a dental clinic for any reason included: within one year; within the past two years (one year but less than two years); within the past five years (two years but less than five years or more); five or more years; and none, don't know, or refused to respond. As before, people who did not respond, refused to respond, or whose responses were missing were excluded from the analysis. We only show estimates for the lower-and upper-bound responses given volume of information and space concerns. However, estimates for more than one year and less than five years may be gleaned by subtracting the estimates shown from 100. For example, the percentage of Alabama disabled respondents who visited a dentist more than one year ago but less than five years ago is 28.1% (1002(53.9118.0)).
CI 5 confidence interval Potential responses for the number of permanent teeth removed because of tooth decay or gum disease included: one to five; six or more (not all); all; and none, don't know, or refused to respond. As before, people who did not respond, refused to respond, or whose responses were missing were excluded from the analysis. We only show estimates for the lower-and upper-bound responses given volume of information and space concerns.
CI 5 confidence interval dental hygienist in the past year was lowest in Mississippi (41.2%) and highest in Connecticut (73.9%) ( Table  3) . For people without disabilities who reported having their teeth cleaned in the past year, the percentage was lowest in Arkansas (59.9%) and highest in Massachusetts (80.8%). Comparing people with disabilities and those without, Kentucky had the greatest difference (20.6 percentage points) in people reporting they had their teeth cleaned by a dentist or dental hygienist in the past year. (Note: See respective tables for details of confidence intervals.)
DISCUSSION
Our findings reveal substantial disparities in receipt of oral health care and tooth loss among people with disabilities when compared with people without disabilities. Although teeth are lost for many reasons, most teeth are lost because of periodontal disease, dental caries, or trauma. 13, 14 The World Health Organization lists 120 diseases and conditions that have oral manifestations. 15 Many of these diseases may be disabling, including diabetes, 1, 16 heart disease, 17-20 stroke, 21, 22 and osteoporosis, [23] [24] [25] and can be associated with periodontal disease. The aforementioned diseases may also manifest as secondary conditions that are associated with, and may increase the severity of, the primary disabling condition. 4, 6 More than 400 over-the-counter and prescription drugs, including tricyclic antidepressants, antihistamines, and diuretics, that may be used to treat primary disabling conditions, or secondary conditions (e.g., depression) that are associated with disability, can have xerostomic side effects that may increase the risk of oral infections. 26 Thus, individuals with disabilities who use these medications may be at greater risk for oral diseases. 1 Disability can also adversely affect social functioning, mental health, and quality of life. 4, 6 Tooth loss can exacerbate these adverse effects if it increases the selfconsciousness of people with disabilities or causes them to avoid or limit conversation, laughing, and smiling, or become depressed and withdrawn. [27] [28] [29] [30] Early recognition and professional intervention, including clinical preventive care and health education, can reduce or eliminate many of these problems.
Expenditures for dental services in the U.S. are projected to be $90 billion in 2006. During the period 2006 through 2014, dental service expenditures are expected to increase 63% to $147 billion. 31 These estimates denote dental expenditures that will be delivered by dentists in practice settings. Thus, they understate total dental expenditures because they do not account for dental services delivered in other settings and expenses related to hospitalization and long-term care from conditions associated with poor oral health. For example, unmet oral health needs that aggravate the primary disabling condition or increase one's susceptibility to secondary conditions may adversely affect everyday activities (e.g., feeding one's self, shopping for groceries). This may, in turn, directly result in or exacerbate nutritional problems [32] [33] [34] [35] [36] [37] [38] that erode general health, and result in an increase in the number of hospitalizations or premature nursing home entry among people with disabilities.
Because the federal Medicare program and state Medicaid programs can pay for hospital and long-term care expenditures incurred by people with disabilities, both federal and state governments have a financial interest in improving the oral health of this population. That is, health-promotion activities that improve oral health will reduce oral diseases and infections and any expenditures associated with treating these conditions. In addition, if improvements in oral health improve general health, the outcome could be associated with reductions in the number of hospitalizations, delays or prevention of nursing home entry, and even a slowing of the projected growth rates in national health-care expenditures.
The Surgeon General's report 1 and call to action 5 to promote oral health noted that the identification of oral health needs is limited by the lack of epidemiologic and surveillance databases at national, state, and local levels to identify oral health disparities and patterns of disease. We believe that this article provides federal and state programs with epidemiologic evidence of the oral health needs of people with disabilities.
Limitations
Our study has several limitations. First, the BRFSS telephone survey might understate the true prevalence of disability because it excludes the institutionalized population, people in households without telephones, and those whose disability prevents them from answering the telephone. Alternately, the BRFSS telephone survey might overstate the prevalence of disability because it does not ask about the permanence of the disabling condition. Second, data for disability and oral health are based on self-reports and have not been validated. Third, condition-specific disabilities (e.g., diabetes), duration, and severity of disability are associated with an increased likelihood of oral health disparities. The questions used to define a disability do not define the type, duration, or severity of the disability and, as a consequence, the results might be biased.
Fourth, the question used to define tooth loss counted the removal of wisdom teeth. However, the Potential responses since respondents last had their teeth cleaned by a dentist or a dental hygienist included: within one year; within the past two years (one year but less than two years); within the past five years (two years but less than five years or more); five or more years; and none, don't know, or refused to respond. As before, people who did not respond, refused to respond, or whose responses were missing were excluded from the analysis. We only show estimates for the lower-and upper-bound responses given volume of information and space concerns. However, estimates for more than one year and less than five years may be gleaned by subtracting the estimates shown previously from 100. For example, the percentage of Alabama disabled respondents who last had their teeth cleaned by a dentist or a dental hygienist more than one year ago but less than five years ago is 33.6% (1002(53.2113.2)).
loss of third molars may reflect the removal of an impaction and not necessarily signal poor quality care. Fifth, unmet oral health needs coupled with diseasespecific conditions can be debilitating. However, it was beyond the scope of this analysis to characterize any causality between oral health and disability. Sixth, other factors including demographic, socioeconomic, and health-related characteristics might be associated with the use of oral health services and tooth loss. It was beyond the scope of our analysis to control for such factors. However, in future work we plan to use multivariate analytical techniques to account for their potential confounding effects. Seventh, our definition of oral health is limited to periodic professional assessments, cleanings, and tooth loss. Daily hygiene routines, promotion of a healthy lifestyle, and community activities, including water fluoridation, dental sealant applications for children, tobacco cessation campaigns, and the use of mouth guards in sports, should also be considered in assessing access to and use of oral health disease prevention methods. 1 
CONCLUSIONS
In the U.S., the oral health status of people with disabilities needs to be addressed. Oral health is important to the general health and well-being of all citizens. There is concern that for some people with a disability, unmet oral health needs coupled with the disability could result in medical complications that decrease levels of activity, increase functional dependence and, in turn, increase health-care expenditures. Despite this concern, there has been no systematic national surveillance of oral health among people with disabilities in the U.S.
This article provides much-needed state-by-state and national epidemiologic data regarding oral health among people with disabilities. These data demonstrate a need and provide an opportunity for federal and state programs and other stakeholders to form partnerships to align disability and oral health policy to increase public awareness and allocate resources to improve the oral health of people with disabilities.
